L-PhGPx expression can be suppressed by antisense oligodeoxynucleotides.
Phospholipid hydroperoxide glutathione peroxidase (PhGPx) directly reduces hydroperoxides of phospholipid and cholesterol to their corresponding alcohols. There are two forms of PhGPx: L-PhGPx localizes in mitochondria and S-PhGPx in cytosol. Antisense oligodeoxynucleotides can inhibit specific protein expression. We tested the hypothesis that antisense oligodeoxynucleotides could be designed to inhibit PhGPx expression and thereby sensitize cells to lipid peroxidation induced by singlet oxygen. We chose P4 cells, a cell line established from L-PhGPx cDNA transfected MCF-7 cells, as our cell model. Lipid peroxidation was induced by singlet oxygen generated by Photofrin and visible light. We found that the antisense oligodeoxynucleotide (5' GCCGAGGCTCATCGCGGCGG 3') was effective in suppressing L-PhGPx mRNA, PhGPx protein, and activity. This antisense oligodeoxynucleotide did not interfere with S-PhGPx. When cells were exposed to singlet oxygen, lipid hydroperoxides were produced in the cells. L-PhGPx was able to remove these hydroperoxides; this removal was inhibited by antisense treatment. The inhibition of L-PhGPx by the antisense oligodeoxynucleotides also resulted in increased membrane damage as measured by trypan blue dye exclusion. These data demonstrate that PhGPx expression can be manipulated by antisense techniques.